Introduction
In recent years the macadamia [Macadanmia ternifolia F. von Mueller, var. integrifolia (Maiden and Betche) Maiden] has assumed increasing commercial importance in the Hawaiian Islands. The Hawaii Agricultural Experiment Station has placed emphasis on establishing varieties and developinig improved cultural practices, and toward the latter end it has becoine desirable to secure knowledge concerning the normal physiological development of this interesting fruit. The present paper sets forth results of a study on the changes in size, weight, anid chemical composition of the macadamia fruit from flowering to maturity.
Preliminary work (7) has shown that this fruit requires from 215 to 230 days after flowering to reach maturity, and that the mature dry embryo contains about 75 per cent. oil. Very few studies have been reported on the physiological development of perennial oil-seed fruits since THOR and SMITH (11) reported on the pecan. Studies on oil-seeds have been largely confined to quick growing crops such as cotton (4) , flax (2) , rape, hemp, poppy, and sunflower (5) . CHEEL and MORRISON (1) describe some characteristics of macadanmia oil, but, other than a preliminary paper by the writer (7) , no physiological account of fruit development in miiaeadamia has thus far appeared.
Materials and methods Fruits were collected at five intervals from flowering to maturity from five well-bearing seedling trees, selected on a basis of apparent uniformity in fruiting characteristics, in a commercial orchard near Honolulu. Figure  1 shows the approximate size of the macadamia at the various stages of maturity selected for analyses.
The first samples were taken approximately 90 days after flowering; before this time the embryos were too small to analyze. One hundred fruits from each tree were used for the first two samplings and fifty for the later samples. The sample froin each tree was weighed and the average weight of the fruit determined. Each fruit was sliced through the middle; the diameter of the unhusked nut, the thickness of the shell, and the diameter of the embryo were measured. The material was then separated into husks, 1 The data of table II show the changes in dry weight with time in the macadamia fruit, while the graphs of figures 3 and 4 show the moisture changes. It will be noted from table II that there was an increase in total dry weight of the fruit and its parts from the first to the last sampling date (except for the 4th sample in tree no. 6 in which the sampled nuts were small (see table I ). This is in contrast to the total fresh weight shown in table I, in which the increase was slight after the shells became hard and light brown. Figures 3 and 4 indicate a marked decrease in moisture content of the embryo and shell, which accounts for the lack of increase in total fresh weight even though the dry weight is increasing. there is on the percentage basis, as seen from a comparison of figures 3, 4 and 5. This difference is attributable to the variations in the size of the fruit.
In three cases the quantity of oil per embryo increased until the time of harvest, while in two cases there were slight drops. In considering an average of the five trees, however, the total oil per embryo showed an almost straight line increase from the beginning of oil formation at 90 days after flowering until maturity 215 days after flowering. This uniform gain is in contrast to the pecan (11) which shows no increase in amount of oil per nut during the 25 days preceding harvest. Why the total oil per embryo of two trees should have decreased is not clear, although it is possible that the phenomenon will prove to be related to the beginning of germination of the embryo. Since a part of the fruit for the last sample was harvested from the ground, in the commercial manner, and since the macadamia germinates readily (in some cases before the nuts drop), some germination may have begun in these two samples although no detectable growth had occurred. Figures 7 and 8 show the changes in oil-free soluble solids of the embryo. On the dry weight percentage basis, there was a rapid decrease from the 90th to the 111th day and then a more gradual decrease until the 215th day, at which time the fruits were considered mature. On the basis of milligrams per embryo, however, the oil-free soluble solids showed an increase until the fourth sampling date, 185 days after flowering, followed by a slight decrease between the 185th and 215th days. The variation between these two figures demonstrates the danger of expressing data on a percentage of dry weight basis, especially when there is a second factor (the rapidly increasing oil in the present case). SUGARS Figures 9, 10, 11 , and 12 show the sugar changes in the macadamia embryo during development. From figure 9 it is noted that the of oil has decreased, the movement of carbohydrates into the fruit is not retarded proportionally so that reducing sugars accumulate in the embryo.
OIL-FREE SOLUBLE SOLIDS
No starch was found in the embryo at any time. Figure 11 shows the quantity of reducing sugar per embryo. The average for the five individual trees shows an increase in total amount up until the 126th day. Beginning at 126 days there was a decrease to the 185th day and then a marked increase to maturity.
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PLANT PHYSIOLOGY Figure 10 shows that sucrose increased, on a percentage basis, until about the 126th day and then gradually decreased to a minimum at maturity. The quantity of sucrose per embryo ( fig. 12) Appreciation is herewith expressed to the Hawaiian Macadamia Nut
